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I N Tllli CLA IMS 

liach claim of the present application is sci forth below with a parenthetical notation 
immediately following the claim number indicating the current claim status. The Hxaminvrs 
entry of the claim amendments, as shown in marked up form, under Section 1.121 is respect fully 
requested. 

1. (WITHDRAWN) A process for controlling etching on a semiconductor substraic 
wherein the etching is affected by the concentration of an ctchant j^is, and wherein the ctchan: 
gas is input to an etch chamber via a mass flow controller, die process comprising: 

determining a desired ctchant gas concentration; 
supplying an inert gas to the etch chamber; 

producing a first signal representative of an actual etchantgas concentration; 
producing a second signal representative of an inert gas concentration; 
relating the first, and the second signals to produce a normalized ctchant gas 
concentration signal; 

comparing the normalized ctchant gas concentration signal with a signal representing the 
desired etchantgas concentration; and 

controlling the mass flow controller in response to the comparing stcp> 

2. (WITHDRAWN) The process of claim 1 wherein the ctchant gas comprises an 
oxygen radical. 

X (WITHDRAWN) The process of claim 1 wherein the inert gas comprises argon. 

4. (WITHDRAWN) The process of claim 1 wherein the etchant gas comprises an 
oxygen radical, the process further comprising: 

supplying oxygen to the etch chamber and 

fanning a plasma within the etch chamber ro form an oxygen radical from the oxygen. 

5. (WITHDRAWN) The process of claim I wherein the first signal comprises a signal 
representative of a spectral emission line formed by the etchant gas. 

6. (WITHDRAWN) The process of claim 1 wherein the second signal comprises :i 
signal representative of a spectral emission line fomlcd by the inert gas. 
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7. (WITHDRAWN) The process of claim 1 wherein the step of relating further 
comprises dividing rhe first signal by the second signal.. 

8. (WITHDRAWN) The process of claim I wherein the semiconductor substrain 
comprises a plurality of transistor gate features formed with predetermined dimensions, 
wherein the ctchant gas reduces certain feature dimensions. 

9. (WITl (DRAWN) The process of claim I wherein the step of relating comprises: 
filtering the first signal to produce a filtered first signal representative of a spectra: 

emission line formed by the ctchant gas; 

filtering the second signal to produce a filtered second signal representative of a spectra! 
emission line formed by the inert gas; and 

relating the first and the second filtered signals to produce the normalized etch ga:; 
concentration signal- 

10. (WITHDRAWN) The process of claim 9 wherein the step of relating further 
comprises filtering the normalised ctchant gas signal to remove short duration temporal 
variations. 

11. (WITHDRAWN) 'Jne process of chum 10 where in the step of filtering further 
comprises integrating the normalised ctchant gas signal. 

12. (WITf I DRAWN) The process of claim 1 wherein the first and the second signals 
comprise first and second optical signals, respectively. 

13. (WITHDRAWN) The process of claim 12 further comprising filtering the Itrsi 
optical signal to produce a. filtered first optical signal and transforming the filtered first optical 
signal to a first electrical signal, wherein the first electrical signal represents the actual ctchant gas 
concentration. 

14. (WITHDRAWN) The process of claim 12 further comprising filtering the second 
optical signal to produce a filtered second optical signal and transforming the filtered second 
optical signal to a second electrical signal, wherein the second electrical signal represents the inert 
gas concentration. 

15. (WI THDRAWN) A process for controlling isotropic etching on a semiconductor 
substrate wherein the isotropic etching is affected by a concentration of an ctchant gas input to 
an etch chamber via a mass flow controller, and wherein anisotropic etching also occurs in the 
etch chamber, rhe process comprising: 

3 



PAGE 4/9 1 RCVD AT 812/2006 10:22:18 PM [Eastern Daylight Time] * SVR: USPTO-EFXRF-3/9 * DNIS:2738300 * CSID:321 724 8972 * DURATION (mm-ss):02-38 



Aug 02 06 10:23p John Deflngelis 



321 724 8372 



determining a desired etehant gas concent radon; 
supplying a passivating gas to the etch chamber; 

producing a first signal represent alive of an actual etehant gas concentration; producing a 
second signal representative of a passivating gas concentration; 

relating the first *md the second signals to produce a third signal; 
comparing the third signal with a predetermined reference; and 

controlling the concentration of at least one of the etehant gas and the passivating gas in 
response to the comparing step. 

16. (WITI IDRAWN) The process of claim 15 wherein rhe third signal represents a ratio 
of the etchanrgas and the passivating gas. 

17. (WITi U>RAWN) The. process of claim 15 wherein the first signal comprises a signal 
representative of a spectral emission ..line formed by the etehant gas. 

18. (WITHDRAWN) The process of claim 15 wherein the second signal comprise;; :\ 
signal representative of a spectral emission line formed by the passivating gas. 

1!). (WITI 1 DRAWN) 'I Tic process of claim 15 wherein the reference, relates to the m;i<> 
of the passivating gas to the etehant gas to limit an extent of the anisotropic etch. 

2(1 (WITHDRAWN) A process for controlling an etch rate on a semiconductor 
substrate wherein the etch rate is substantially affected by the concentration of an etehant gas, 
and wherein the etehant gas is input to an etch chamber via a mass flow controller, the proces:: 
comprising: 

determining the etehant gas concentration in the etch chamber; 
comparing the concentrations with a target value; 
generating an error signal in response to the comparing step; and 
controlling the mass flow controller in response to the error signal 

21. (CURKKNTLY AMKNDItt)) An apparatus for enro lling an etch tri m proccs* | 
duration trim etching a str ucture on a semiconductor substrate, the trim etching employing j 
wherein the etch trim p rocess duration h affected hy a co ncent r ation of a n etehant gim» ai id j 
wheretn-the an etehant. jps suppliexU*^-*rtf>u! to an etch chamber via a first mass How controller, J 
sin j svherem an inert gas supplied w-tfifnil to the etch chaml>er via a second mass flow controller, j 
the apparatus comprising: 
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a first optical device for producing a first signal representative of an etchanr y:ir. 
concentration, wherein I he first signal is based on an emissive spectral line for the ctchant g:ji;; 

:i second optica) device for producing a second signal representative of an men y,;i'- 
concentration, wherein the second signal is based in an emissive spectral line for the inert gar;, 
wherein the emissive spectral line for the ctchant gas and the emissive spectral line for the inc:t 
gas exhibit similar cross-sections for excitation; 

an element for relating the first and ihe second signals to produce a normalised ctchant 
gas concentration signal; and 

i 

a comparing element for comparing the normalized ctchant gas concentration signal with 
a signal representing a desired constant e rchant gas concentration to maintain a consisrenr etch j 
trim rate within the chamber and a determinable etch trim duration, after which the etch ini 1 1 j 

i 

process is terminated, the comparing element a nd for producing a normali/cd signal in r espo nse ] 
fhef c i o, the ? nort ^a^ed-^igytal provided to the first mass flow controller for providing a 
substantially constant ctchant gas concentration, during the < ^k^4m^>r<>eos»s, thereby resulting j 

i 

m a ilete rmtttftble etch trim process duration. 

22. (ORIGINAL) The apparatus of claim 21 wherein the ctchant gas comprises an 
oxygen radical. 

23. (ORIGINAL) lTic apparatus of claim 21 wherein the inert gas comprises argon. 

24. (ORIGINAL) The apparatus of clam 21 further comprising an energy source for 
forming a plasma in the etch chamber. 

25. (ORIGINAL) ITic apparams of claim 24 wherein the first signal comprises a fir:: 
signal representative of ;i spectral emission line formed by the ctchant gas interacting with the 
plasma. 

26. (ORKiTNAl .) The apparatus of claim 24 wherein the second signal comprise:; :> 
second signal representative of a spectral emission line formed by the inert gas interacting wis Si 
the plasma. 

27. (ORIGINAL) The apparatus of claim 21 wherein the elcmcnl for relating the lir:;: 
nnd the second signals comprises a divider. 

28. (ORIGINAL) The apparatus of claim 21 wherein the first optical device comprise:; 
in serial relation, an opricsd fiber disposed to receive light energy from within the etch chamber, 
an optical filter and ;i light detector for producing the first signal. 
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29. (ORIGINAL) The apparatus of claim 21 wherein the second optical dcvn r 
comprises in serial relation, an optical fiber disposed to receive light energy from within the c:< fs 
chamber, :in optical filler and a lighl detector for prxxlucing the second signal. 

30. (ORIGINAL) The apparatus of claim 21 wherein the first and the second optical 
devices arc. responsive: to a bifurcated optical fiber disposed within an opening in the eU\i 
chamber and responsive to spectral emissions in the etch chamber, wherein the optical fiber 
carries an optical signal represaitativc of the actual etchant gas concentration and the inert gas 
concentration. 
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